ACUTE HAND | NJURY PROTOCOLS

. FRACTURES OF THE HAND AND DIA TS
A. Background

Digital and hand fractures are common in workers who
use their hands due to the exposed nature of the upper
extremty in nost functions at work. Most fractures are due
to local trauma caused by an applied force. The energy of
applied force determ nes the severity of the | ocal
fractures. Digital fractures are nuch nore comon than hand
fractures al one.

B. Diagnostic Criteria

Patients present conplaining of pain and di sconfort
inthe injured digit, thunb or hand. It is inportant to
obtain a detailed history of the patients' age, occupation,
and pursuits, hand dom nance and previous hand i npairnents
or injuries. The date of injury should be docunented, and
the tinme between injury and care should be determ ned. The
pl ace of injury should be detailed, and the conditions in
this environnment should be questioned to determ ne whet her
the wound or injury is clean or dirty. The exact nmechani sm
of the injury should be evaluated. A past nedical history
and review of systens should be obtained as part of the
conpl ete eval uati on.

Each exam nation should determne if there is
abnormal swelling or tenderness over a particular area of a
digit. Range of notion of the digit should be eval uat ed.
The vascul ar state of the digit is checked by observation
for signs of ischem a, congestion, or cyanosis. A
neur ol ogi ¢ exam nati on should be carried out using two-point
di scrimnation. The soft tissue envel ope surroundi ng each
fracture shoul d be checked to make sure whether the fracture
is open or closed.

C. Appropriate D agnostic Tests and Exam nations

1. Appropriate x-rays nust be ordered including true
|aterals of the digital or netacarpal fractures.
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2. On infrequent occasion, noninvasive vascular
studi es may be deenmed appropriate when there is a
suspi cion of circulatory conprom se

D. Cutpatient Treatnent
1. Treatnent would be splinting, and should heal in
four or six weeks provided conservative neasures have
been instituted.
a. | ndi cati ons:

1. Pai n
2. Limted Mtion

b. Treatnment Options:

1. dosed reduction as required w th/w thout
anest hesi a

Digital finger splints
Intrinsic plus splints
Buddy t api ng

Intrinsic plus casting

aooo

c. Rehabilitation:

1. After initial healing, active and passive
range of notion exercises of the digits, thunb, hand and
wri st

2. Strengthening exercises of grip

3. Activity of daily living nodification and

[imtation of job tasks

d. Duration of Care:
6 - 10 weeks
e. Return to Wrk Stat us:
1. No use of injured hand, 2 - 3 weeks in

nost cases
2. Use of injured hand, 6 - 8 weeks
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2. Cosed reduction, internal fixation / open
reduction internal fixation / surgery.

a. |Indications:

1. Failure to respond to conservative
managenent
2. Failure to correct digital deformty of
di spl acenent

3. Intra-articular joint fracture which
cannot be treated cl osed

4. QOpen fractures requiring irrigation and
debri denment

b. Treatnment Options:

1. dosed reduction internal fixation
2. Open reduction internal fixation

c. Rehabilitation:

1. After initial healing, active and passive
range of notion exercises of the digits, thunb, hand and
wri st

2. Strengthening exercises of grip

3. Activity of daily living nodification and

[imtation of job tasks

4. Range of notion exercises after the

fracture has heal ed

5. Wist splint

d. Duration of Care:

For operative treatnent, 3 - 4 nonths
foll ow ng surgery

e. Return to Work Status:

1. No use of injured hand, 3 - 5 weeks
2. For use of injured hand, 6 - 10 weeks
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[1. DI SLOCATIONS OF THE DI TS AND HANDS
A. Background:

Di sl ocati ons may occur during work. These
di sl ocations require severe tearing of sone of the
structures surrounding the joints of the digits and the
joints of the hand and wist. An appropriate assessnent is
very inmportant, as in all of these injuries the joints that
are dislocated nust be reduced in order to all ow adequate
post injury function. After repair of these injuries, a
period of immobilization that is kept too long may lead to
unusual stiffness in the digits. At the tinme of the initial
injury, patients may sustain injury to the cartilage of the
joint resulting in traumatic arthritis occurring at a later
st age.

B. Diagnostic Criteria:

Most patients conplain of a traumatic event requiring
a hyperextension force at the level of the digits or in the
case of netacarpal dislocations, a direct blowto the
knuckl es of the hand. The patients present with severe
swelling and pain and a defornmed digit or hand.

Physi cal findings include swelling, pain, and limted
digital notion. Mst deformities are visible on initial
exam nati on

C. Appropriate Diagnostic Tests and Exam nati ons:

1. True lateral radiographs of the digits including
AP, | ateral, and oblique.

2. True lateral radiographs of the hand including

nmet acar pal s which include AP, |ateral, and oblique x-rays.
D. Qutpatient Treatnent:
1. Nonoperative Treatnent

Treatnment time limted fromo6 - 10 weeks
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a. Treatnent Options:

1. dosed reduction of digital joints under
| ocal anest hesi a.

2. Imobilization after reduction using

digital splints, intrinsic-plus splints of the hand and
wrist and/or cast.

b. Rehabilitation:

1. Active and passive range of notion
exercises instituted two to six weeks after injury
2. Gip strength exercises

3. Modification of activities of daily living
and/ or job tasks

c. Return to Work St atus:

1. No use of injured hand, 1 - 2 weeks
2. Use of injured hand, 2 - 3 weeks

2. Surgery

a. |Indications:

1. Inability to reduce a dislocation under
cl osed conservative treatnent

2. Open dislocations of the digits
3. Joint dislocations that are irreducible
with injuries to the extensor or flexor tendons

b. Treatnment Options:
1. Cosed reduction, internal fixation
reducti on
2. Open reduction
3. Open reduction internal fixation with
i ganent or tendon repair
c. Rehabilitation:

Rehabilitation in this group takes |onger but
consists of the sane rehabilitation options |isted above.
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d. Estimated Duration of Care:

1. Operative treatnment: 10 - 12 weeks after
surgery

e. Return to Work Status:

1. No use of injured hand, 3 - 4 weeks
2. Use of injured hand, 8 - 10 weeks

[l FRACTURES AND DI SLOCATI ONS OF THE WRI ST
A. Background

Fractures and dislocations of the wist are anong the
nost frequently m ssed di agnoses of energent nuscul oskel et al
probl ens. Conpl ex dislocations of the wist have been
reported to be mssed in sone energency room series, as many
as 60% of patients presenting with these injuries. Careful
eval uati on by physical exam nation, history and radi ographic
analysis will generally recognize all carpal injuries.

B. Diagnostic Criteria:
1. Pertinent Hi story and Physical Findings:

Patients with fractures and dislocations of the
wist sustain injury by having a direct blowto the wist or
falling, sustaining a hyperextension or injury to the hand
and wist. The intricate anatony of the carpal bones and
the multiple overl appi ng shadows on a radi ograph make these
injuries nore difficult to diagnose. Mst injuries are
m ssed at the initial exam nation. A treating physician
nmust be aware of tenderness over the anatom cal snuff box of
the wist and scaphoid fractures and significant swelling
and restriction of notion which occurs in serious |iganment
di sruptions. Wist sprain diagnosis should not be nade
until a fractured scaphoid and serious liganment injury is
rul ed out.
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The patients present with tenderness and swelling
at different |ocalized portions of the wist. The swelling
and disconfort is localized to the area where the injury has
occurred. Mst patients have difficulty with gripping and
with bending the wist in extension and flexion. Patients
may occasionally have synptons of nunbness and tingling in
t he medi an or ul nar nerve distribution depending on the
| evel of injury and the site of injury.

Physi cal exam nation will find resisted wi st
extension or flexion, swelling in different parts of the
wist and point tenderness over the anatom cal area injured.

2. Appropriate D agnostic Tests and Exam nation

a. Radi ographs of the wi st

b. Tonogranms and CT scans of the wist for
suspect ed nonuni on

c. Arthrograns and fl uoroscopi c exam nati ons of
the wist when physical exam nation shows evidence of wi st
instability

3. Tr eat ment

a. Qutpatient treatnent/nonoperative treatnent
Treatnment tinme is based on the specific
injury. Sone fractures, such as triquetral fractures, may
heal in four to six weeks. Scaphoid injuries may take from
three to six nonths to heal treated conservatively. The
treatnment options nmay take fromthree to six nonths to heal
treated conservatively.

1. Treatnent Options
a. Neutral position wist splint

b. Thunb spica short armcast, thunb
spica | ong arm cast
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2. Rehabilitation:

a. Digit hand and wi st exercises,
i ncludi ng active and passive range of notion and grip
st renght heni ng

b. Mdification of activities of daily
living and/or job tasks when told the injury is conpletely
heal ed.

b. Surgery
1. Indications

Failure to heal wi th nonoperative

managenent
2. Treatnent Options
a. Open reduction, internal fixation of
fracture .
b. Open reduction and operative repair of

igament injuries

I nt ercar pal fusions
Radi ocar pal fusions
Wi st arthroscopy

® a0

C. Rehabilitation

1. Digital hand, wist active and passive
range of notion exercises.

2. Gip strengthening exercises, wist
splinting in position of extension

d. Estimated Duration of Care
1. Nonoperative treatnent
In nbst cases, 6 weeks to 6 nonths

2. QOperative treatnent
3 to 6 months follow ng surgery
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e. Return to Wrk Status:

1. No use of injured hand, 3 - 4 weeks

2. Use of injured hand, non-operative,
6 - 12 weeks

3. Use of injured hand, operative, 8 - 14
weeks

| V. TENDON | NJURI ES
A. Background

The fl exor and extensor tendons of the digits lie
superficial underneath the skin and, therefore, are comonly
injured structures. They are a significant problemfor
patients, physicians, rehabilitation specialists and hand
specialists. The primary care of each patient with tendon
infjuries will determne their final outconme. Diagnosis is
difficult despite careful exam nation due to the conplexity
of the extensor and flexor tendon systens in the upper
extremty. Every lacerated hand is suspect to this type of
injury. Even a small wound in a finger can be associ at ed
with a conplete |laceration of two tendons. Topographi cal
anticipation is very inportant in evaluating these injuries.

B. Pertinent Historical and Physical Findings

A conplete rupture of an extensor flexor tendon may
occur wi thout a wound of any kind. Spontaneous ruptures can
occur in patients with nedical conditions while at work.

Most open tendon injuries are secondary to sharp objects
whi ch cause wounds to skin and soft tissues. The position
of the hand at the tine of injury is inportant to determ ne
where the tendon nmay be injured. Most patients present
stating they cannot fully bend or extend their finger or
hand and have altered function. Most present with pain and
sonmetines present with nunbness in the digit.

Physi cal exam nation of all tendon injuries includes

subtl e evaluation of the normal stance of the digits in both
fl exion and extension. Active notion tests when
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performed will show a lack of notion in affected digits.
Partial |acerations can be noted in patients who have pain.

C. Appropriate Diagnostic Tests and Exam nation

1. Radiographs of digit
2. Sensibility tests of digits after injury

D. Treat nent

Qut pati ent treatnent

Nonoperative treatnment. |In closed extensor tendon
injuries, patients can be treated with conservative
nmeasur es.

1. Treatnent Options

a. Neutral position intrinsic plus splints
b. Digital splints
c. Buddy taping

2. Rehabilitation

a. Active and passive range of notion of digits,
hand and wri st

b. Gip strengthening exercises
E. Surgery
1. Indications

a. All open tendon injuries with open wounds with
l[imted notion, pain with notion or expectant tendon injury

b. C osed flexor tendon injuries

c. Failure to respond to nonoperative treatnent
and rehabilitation after appropriate tine to heal, active
and passive range of notion exercises of the digits and hand
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2. Esti mated Duration of Care

Nonoper ati ve treat nment

8 to 12 weeks after injury
Operative treatnment

3 to 6 nmonths after injury

3. Return to Work St at us:

a. Non-operative treatnent, 6 weeks

b. Operative treatnent, no use of injured hand,
3 - 4 weeks

c. Operative treatnent, use of injured hand, 8 -
10 weeks

V. DI A TAL NERVE | NJURI ES

(w th addendum regardi ng peripheral nerve injuries in
general )

A. Background

Most of the significant injuries to the digital
nerves result in loss of sensibility distal to the |evel of
injury and are usually the result of lacerations frequently
involving the flexor tendons. Significant contusions or
crush may disrupt the ability of the nerve to function
wi t hout physically dividing it.

B. Diagnostic Criteria
1. Pertinent H story and Physical Exam nation
a. History of traunma
Usually with a | aceration over the volar
surface of the digit (palmfor common digital nerves)

b. Absent sensibility (feeling)
In the distribution of the nerve in question
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2. Appropriate D agnostic Tests

a. Goss Touch - diagnostic if deficit is in
appropriate anatomc distribution with |laceration overlying
t he expected course of the nerve

b. Quantitative

1. two-point discrimnation (noving and
static)

2. nonofilament testing

3. vibration

C. Treat nent

1. Wth | aceration and probabl e division of the
nerve - operative exploration and repair with magnification.
Repair end-to-end if healthy nerve, divided ends can be
approxi mated wi thout significant tension. Oherw se repair
with interposition nerve graft.

a. |Imediate
If the patient is a suitable operative
candi dat e
b. Urgent

Skin wound may be cl osed and repair del ayed

for up to 7 days and subsequently repaired primarily.
c. Del ayed

Over 7 days, if the patient is unstable or
graft is knowmn to be needed. After 7 days, neuroma at the
di vided nerve ends will need to be resected and nore nerve
l ength required for closure without tension than if repaired
sooner.

2. Wth laceration - and diagnosis of nerve division
i s equivocal

a. Explore
1. If the patient is at surgery for other
injuries
2. If the wound does not need to be enl arged
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b. Observe
Wth closure of the wound and reassessnent in
1 - 3 days

3. Wt hout | aceration

a. Observe for progression of return of function
(Tinel's sign)

b. Explore if progression of Tinel's sign is not
seen

D. Rehabilitation

1. Splint for 3 weeks to maintain mniml tension on
the nerve repair with elevation to mnimze swelling

2. Range of notion begun on the splinted joints
after 3 weeks avoiding stretching of or trauma to the nerve
repair for an additional 3 weeks

3. Esti mated Duration of Care

a. Return to work not requiring stretch of or
trauma to the nerve repair area or sensibility in the nerve
di stribution during the third through the fifth week after
repair

Return to work with injured hand, excluding
use of the injured digit, at 5 weeks.

b. Return to work requiring sensibility in the
nerve distribution

1. Goss sensibility - 1 nm per day or 1
in. per nonth. Nerve regeneration beyond the |evel of
injury as indicated by advancing Tinel's sign and return of
sensibility
2. Maximumreturn of sensibility as
approximately twice the tinme required for gross sensibility
(return of nerve function after significant injury is never
100% but may range fromnone to the case where function is
| ess than 100% but abnormality nmay not be detectable.)

c. Maxi mum nedi cal inprovenent - 3 to 6 nonths

dependi ng upon IV.C. 2. b above and wound scar naturation.
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I f function is unsatisfactory after 1V.C 2. b, resection of
neuroma and nerve grafting may be indicat ed.

N. B. Peripheral Nerve Injuries

The preceding generally applies for all peripheral
nerve injuries. The nore proximal the injury the |longer to
return to function and the less likely that the functional
return will be conplete.

M xed and notor nerve injuries have self-evident
ot her diagnostic criteria and functional inpairnent
inplications related to the | oss of respective notor
function. If nmotor return does not occur or is unlikely,
then tendon transfers may be indicated.

VI. FINGER TIP I NJURI ES

A. Background
Finger tip injuries are anong the nost common wor k-
related injuries in the manufacturing and construction
sect ors.

B. Diagnostic Criteria
1. Definition
For the purpose of this protocol, finger tip

injuries include those in which there is sonme full-thickness
soft tissue |oss and/or conpound fracture of the distal
phal anx of an upper extremty digit and/or nail bed injury
requiring repair. Significant injuries which continue
proximal to the DIP joints are considered separately as nore
severe.

2. Diagnosis

Physi cal (and x-ray) exam nation
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C. Treatnent
1. Qut-patient enmergency roomfacility

Debri denent and repair of |acerations
Reduction of fractures

Skin grafts (full or partial thickness)
Local fl aps

Amput at i ons

2. CQut-patient operating room (occasionally
requi ring overni ght hospitalization)

Fi xation of conplex or intra-articular fractures
Pedi cal fl aps

3. In-patient operating room
Sensory neurovascular island flap (rare)
D. Rehabilitation
1. Elevation and protection of fractures

2. Gradual nobilization and desensitization
3. Esti mated duration of care -

a. 3 - 6 weeks to return to |ight non-forceful,
non- dextrous or non-discrimnating use of the injured dlglts
b. 6 - 12 weeks to return to forceful use of

injured digits (grafts and flaps will not have nornma
sensibility resulting in some permanent inpairnent)
4. Return to work status -
No use of injured hand - 2 - 3 weeks
5. Maxi num Medi cal Inprovenent in 3 - 4 nonths
(ol der patients take |longer to recover nobility)

VI, ULNAR COLLATERAL LI GAMENT | NJURY OF THE THUMB
( SPRAI N TEAR)

A. Background
Injuries to the ulnar collateral |iganent of the
thunb are sustained in a variety of ways. These include a
fall froma height that results in a radial deviation force
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bei ng applied to the netacarpophal angeal joint such that the
liganent is placed under tension. The |iganment may tear
partially or conpletely, or be avulsed fromits bony
attachment with or without an associated fracture. The
injury is commonly seen as a result of falls during skiing
and during contact sports. Pain, swelling, and weakness are
frequent presenting conplaints.

B. Diagnostic Criteria

1. Pertinent Hi story and Physical Findings

There is a history of a blow or a fall involving
the thunb. There is pain with notion of the thunb and
swel ling about the ulnar collateral |iganment of the thunb.

Pal pati on al ong the ul nar aspect of the netacar pal

phal anageal joint may reveal a |lunp where the avul sed
ligament is rolled up onitself. Instability may be present
on ul nar stress.

2. Appropriate D agnostic Tests and Exam nations

a. X-rays of the injured thunb foll owed by (b)

b. Stress examnation with or without x-ray
docunent ati on

c. Conparative exam nation of the opposite thunb

3. Inappropriate D agnostic Tests and Exam nations
a. Arthroscopy of M joint
b. CT scan
c. M
d. Radionuclide scan

4. Exceptions to Criteria
None

5. Evolving D agnostic Tests and Exam nati ons

a. Arthrography, as indicated
b. CT scan

c. M

d.

Radi onucl i de scan
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C. Treatnent
1. Cutpatient Treatnent

a. Nonoperative treatnent
1. Indications
a. \Wen there has been an inconplete
injury to the liganent such that it is not conpletely
di srupted either within its substance or fromits
attachnents

b. Wen there is a nondisplaced fracture
at the attachnent of the ulnar collateral |iganent

2. Treatnent options
a. |Immobilization for approximately 4 - 6

weeks
b. Elevation and range of notion of all

uni nvol ved joints

3. Hone Health Care
None

4. Rehabilitation
Active ROM after cast or splint renoval

b. Anbul atory Surgery

1. Indications
a. Any displaced or avulsed fracture with
| i ganment attachnent
b. Conplete |iganment disruption
c. Stenner's lesion (displacenment of the
ul nar collateral |iganment superficial to the adductor
t endon)

2. Treatnment Options
a. Exploration and |iganent
reapproxi mation or fracture reduction and/or fixation with
attached liganent foll owed by i mobilization for

approximately 6 — 8 weeks
b. Primary or secondary reconstruction
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c. Postoperative elevation and range
of notion of all uninvolved joints
3. Honme Health Care
None
4. Rehabilitation
Active ROM after cast or splint renoval

c. Non-operative treatnment
1. No use of injured hand, 3 weeks
2. Use of injured hand, 8 - 10 weeks

d. Operative treatnent
1. No use of injured hand, 4 weeks
2. Use of injured hand, 10 - 12 weeks

VII1. DIGQd TAL STENOCSI NG TENOSYNOVI TI S ( TRI GGER FI NGER)
A. Background

Caused by irritation and inflammation of the flexor
tenosynoviumat the A-1 pulley of the digital flexor tendon
sheath. This can be due to trauma in a single event or
repetitive "mcro-trauma”, or inflamuatory process. This is
often seen with other manifestations of tendinitis or
tenosynovitis such as carpal tunnel syndrone and
DeQuervain's tendinitis.

B. Diagnostic Criteria
1. Pertinent History of Physical Findings

Most comonly repetitive grip, forceful hand too
use or use of vibratory tools will lead to gradual onset of
pain and limtation of full flexion wth clicking or
"triggering” of the digits. Alternatively there may be a
singl e episode of pain with forceful grip or hyperextension
of the involved digit.

Physi cal examw ||l denonstrate specific pain over
the fl exor sheath of the digit with nost tenderness over the
A-1 pulley (distal palmar crease), crepitance in this area
with active notion, passive notion arc greater than active
notion arc and then audi bl e and pal pable click as
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the digit triggers when placed through a range of flexion
and extension.

Associ ated swelling of the fingers (such that
rings do not fit), worse stiffness in the norning and | ess
during the day are al so comon.

2. Appropriate D agnostic Tests and Exans

a. X-ray of the hand to rule out associ ated
arthritis or bony |esions.
b Clinically suspicious for connective

tissue disease, studies to rule out system c disease could
be consi dered

3. Inappropriate Tests
a. M
b. U trasound
c. CT Scan

4. Exceptions to Above Criteria

| nvestigations with MR and/or ultrasound if
suspi cious | esion other than classic stenosing tenosynovitis
is considered; i.e., suspicion of tunor.

C. Treatnment
1. Non-operative Treatnent

a. Indications: pain, triggering, functional
di sability
b. Treatnment Options:
1. Non-steroidal anti-inflammuatory
nmedi cati ons
2. Intermttent splinting
3. Tendon sheath steroid injection (up to
three tines)
4. Activity alterations
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2. QOperative Treatnent: CQut-patient Surgery

a. Indications
No response to non-operative treatment over a
4 - 10 week period dependi ng on synptom conpl ex

b. Treatnment Options
1. Operative release of the A-1 pulley,
partial excision and partial release of a 2 pulley proxinal
mar gi n under | ocal, regional, or general anesthesia

2. Limted tenosynovectony of flexor tendons

Cc. Rehabilitation

1. Progressive active range of notion and
st rengt heni ng

2. P.T. may be needed for scar tenderness or
post surgical stiffness

3. Cccasionally with long termtrigger
fingers a period of postoperative splinting to regain ful
extensi on may be needed

3. Estimated Duration of Care
1. Nonoperative treatnent, 4 - 10 weeks
dependi ng on synpt om conpl ex
2. Operative treatnent, 3 - 6 weeks recovery
fromsurgery with occasional post operative splinting

4. Anticipated Qutcone
1. Conplete resolution of the synptons
2. Full unrestricted use of the hand

5. Return to Work Status
1. Non-operative, 2 - 5 weeks
2. Qperative
a. No use of injured finger, 2 weeks
b. Use of injured finger, 4 - 6 weeks

PROTOCOL HI STORY

Passed: 5/24/94
Effective: 6/13/94
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